WO 2005/072029 



1 



PCT/JP2005/000525 



. m m m 

[0001] *mw\-i. mi&mm&i&&*zitit><Dmii)timtobs ^<Dmm.mm^^.wt 
mzm^m&t, z.<D^2M%m&*^wirttfr(D&23mfcb, ftmm.zfoz> 

[ooo2] m&*K&^xftmM<izxix\m£tiit'm^~ j*t>mm*p-em?btiz>b. 

X&Z&AXM (7^-^) &&wmb*vx\ >s. 

[0003] ?.(on x%m\*. m*-^ rm^m-xmi^^n^m , 2^ae>n*j;5^, 
^t^m^^M^-cm^-r^m^nmL-x^omimnm^b^mn 

[0004] VfrVK&b, ±mv£vteM&X^y7*m<1rZ>\zl,X^ &tKm&<DW&± 



WO 2005/072029 2 PCT/JP2005/000525 



#fF^Ci)tl :#^2000-206296^# 

##fF;$Cj|JU : In— vacuum undulators of SPring-8, T. Hara, T. Tanaka, 
T. Tanabe, X. M. Marechal, S. Okada and H. Kitamura: J. Synchrotron 

Radiation 5, 403(1998) 
#£#fF:£i£K2 : Construction of an in-vacuum undulator for production 

of undulator x-rays in the 5-25 keV region. S. Yamamoto, T. 
Shioya, M. Hara, H. Kitamura, X. W. Zhang, T. Mochizuki, H. S 
ugiyama and M. Ando; Rev. Sci. Instrum. 61 (1992) 400. 

3§ W fimfcls £5 1 ir SUM 

[ooo5] *»wr±±ia*w \zm^xt^tiiti><o"Cib9 . t<DWM\t, mmn.®&t®2 

[0006] ±mwm^fc1rttfr#mW\z&Z>ffiA%:n\-Z. 

[ooo7] z.<Dm&^£2>mA3tm<nftm ^^m.m^ 0 mnmm^^-r^tM^ m 



WO 2005/072029 3 PCT/JP2005/000525 

x-tizm-rzm&xoh, ^fMt (Br) mcxmt>v. i-hx—? (.m 
[0008] fern*. ^^^n^n^m^m^um^±^Mm^^^ 1-120 

[0009] #|gej<D#A«i:L-C, SfrlE^IBWolHIIHSr^H-f 



WO 2005/072029 4 PCT/JP2005/000525 

coon] *&m\z& t zm<D#iMwmte. mimnmrn^m-t^tcm^nhn. 
[0012] :<Di^ii, mi^mmmm^mi^WKm^n^ti. m^mm^m\t^2 

[0013] 

[0014] ftj»^^©rt»SrJlii***J:5fc : t'S^^ #*£<fll*lilJ&«:»Sl** 

[0015] ^w^u-c. &rm<Dmm*&^tt&<vmm&nmnt. 

[0016] ^li^tt^jaM^^KItSrt^^^***"*"*^*^^^* 5 * 



WO 2005/072029 5 PCT/JP2005/000525 



[0017] *»Wfc*3V^ aWBjKl^ftfrSr^fH-sai^ttfc. W1B»2^i**«» 

[0018] m%m&*ftnttftnmm*wtvzw&}^ mA^M^m^mmm^m 

[0019] ^w^fcv>r,»i«»iHij»©ffl«*ttmi-5mifi^>i^-t^ ■ 
[0020] ^^«^*^s*s«^,ae«m*«ttffl«^®Ta:*i-^<*o-cv^ 

[0022] fr^m*tt**-mzttvxmttxzimn#mtt* \ mm\mx%M* 



WO 2005/072029 6 PCT/JP2005/000525 



[0023] m\m\nm^n\z.^nx%U(r>m:W\Mm 

i 

» 

cm i fim7mMBmz&%WA%;M<Dwmfc m 
C0024] ^mmz.m^nx^u<oum^-mm^m^m^m^xmm^o mm, m 

[0025] £T , ii^0Kl-OV vttft W^So El2te> V vW*5^1»fcl¥ 



WO 2005/072029 7 PCT/JP2005/000525 

j&Zxm , Mj£.^.x%Z>i><DXhZ> 0 

m2B^m&<DM^<Dmt¥-ftxhz> 0 m^~-^^nmn^^tx\ mm<D 
[oo27] m2^^mnmmi^m^^\z.x<omm^x\^K isi3t^-rv^^ 

K[zmmisfrx&<9. mzmmMmi. *^«i2A, \2ctmm^m2B, 12D 
ft$L-s.\zMW&nx^z> 0 M4kjffa(m.3&(DJjfa)^^x}-z, frm^vx\,^m 

[0028] <^l^ife^> 

^mzMvxmmmxmm^tcm^(Dm^mmx^ 0 mim^.\3\mitm2m 

■ * 

[0029] «i««@iSllSr*9#«»«fc»l-IBl^fr2l*s|8!ite>n^«)«l^ 

^21 «U IglSS W/^21a (zjvW— SBKfB ^5) tH15H#t-i.21b (* 



WO 2005/072029 8 PCT/JP2005/000525 



[0030] &*5> 111^^213^7^^-?^^, ^l^^#tf-^21b^4ffi^ 
[0031] Jg2^0g&12£Jfc«9tttt3d$-f 3fc#>tf>ffl2£}$#22, ^2^*/^22a, 

[0032] fettftHIKll. 12S:?^«fc»©ft««»^#*t-<>V^W-r*. 

[0033] mmmmm3omi'm2^wmi, 22tnm^mi^^xmm^tix^ 0 
E)Ki^j***t, i m\'%2%nm.\, 22&±.T3>faiz.&W}Vtztvxh, &3t&&2 

[0035] ^tmm^x*>mfmi6ii, \2*i&nirz>M& . ijawT-e^oiftiifes 



WO 2005/072029 9 PCT/JP2005/000525 

[0036] ^^a^m^^SP^^.t^J:^^^^^^^^ frtKMW-m. 

[0037] »l."»2«»lill»ll. 12«, K£«l<B+fc*^JfcSfr-0>5 0 

[0038] jRl-W2««iaKll. 12«»Vfc»l'*2^«rt*:21. 22tt, ^H*©WBlie 

[0039] fglX«FflS210D ±SPW\ Jgl^»«|14^J:0*i***tXVV6..*lX«f«lil4tt, & 

SWl©^»Ka>S*:», ^ (JC^«^«)^*s|Bl^Wi4S:e*>oT^l« 



WO 2005/072029 10 PCT/JP2005/000525 

* 

[0040] ftAXMn. fl|«a*rtOT«**b5fc», f^^^lCkSWHfRSr***^^ 
±9flS$5tlHlfSll, i2£+#K:?i^^fcv^5wfcfc;fc955o ^--C> SfeSTKI*** 
;&&ttf— 3>2 lb, 22b©M fc^y^&ti&LXl^fk&E&fr&X? KirZZ. 

[0041] *l£JW21fc:W\ »l«PETWl#lf— A21bO*iB«fcflrit— ^—21c«SKrtfe 
^2a*f^#tf--^21b, 22b©rt»lC«Uie-fe>i^'-21d, 22d^S^ii^-lH©-r 

« (Hi-eH:*B*). H4», ms^J^HH523<o^^*-r^J^^o5/^ia-efc5o a 

«8P23Wu #»*-fe>i^— 2id, 22d^bofi-^&*w t c}&^— «:?&5*vc 
[0042] t-^-fcuxr*, ^-*t-*-£ffiv^^-e#5o #t-*-2i<?, 2 

[0043] S«©J»S823tt. UfcjM-eittfev\»s, #©J:5fc^Kra:i8:»*"C:i8<£fca $ 



WO 2005/072029 11 PCT/JP2005/000525 

[0044] <%2mmi&m> 

[oo45] m2mmmmxn. mr^mmmmoAtmr^mmmmsoBt^m^xm, m 

tti.xm®&ivbo m2&mmmmoBhmm\zmmmiB*frvxm23c& 
fc22\m^xm&istiz> 0 &mffimiA, 3iBnmm^L-x\^ 0 z.tuz.x'o, 
^mmm^30A, 303^^1 ^nx^xm^t^xmnnhivx^^^, mi 

30 A, 30Bb<Dm&Vtn*mftXZZ>£0\ZL.X\,^ o 

[0046] <m3mmmm> 

m3mmMm^^mA^tm^m7Kxvmmi-^o m2mm^mtw^<D 

^,^l'^2Miij©W30A, 30B#5@^#g:32A, 32B£^UT5fc* fH^Mfc 

21, m2%mm2\^tt\^xmittn£*tf>^txihz>o @^#©32a. 32b«, 

^^21^2^^22^±TW^^t#»>^l^^M^ 30A ^^ 2 ^ 

[0047] <%4mi&MM> 

tt> mi'^2?&*SEiia*30A, 30B^, ja&ftfcfU3t#*mfc&2£J##220> 

£-fr5£#fi, ^l^Mi©l c 30At^2^iijlt : 30BtjVNoUi^±T^»)-t"a 



WO 2005/072029 12 PCT/JP2005/000525 



[0048] <msMi&]&n> 

®jgW30At^2^iliil : 30B 1 bV NoLj:^±T#ib1~5^&~?fc5° 3d^f£21 
, 22<DrtgP^^iiiiW30A, 30B£**&^iaffLTV^<DT\^mftKift£P 

[0049] <%i6mi&1&M> 

o ^^K3300Ji^#J^1^^^31A^«i;<9^1^^21^*J-UTiSigi-5 0 

^ o 5gj|g«31A. 31B«, »l«»ffllfclBl«lJi**tt«r*U"CV ,k «- 
330tOiS^SSSr^"C^5i9^UTV^o 



[0050] <^7^m^ 

#<DSSiJ&ae»33A^ -*Kz>SB2^*«33Bfc*SKit?>n-cv^. 3gli£}*«l33A 
<D^l^*P^yK330A« N fgijgJ$SB3lA^U-CHIl^fr2li:5gfe$^ ^2 

^*«33B©»2^^yK330Btt,»2^ifeSlJ31B*^U-Cm25tSf*22a:igfe 
#5g«S«P33A. 33Bfi*#C^*U-C*59, fcl'»233**21, 22tfS_tT 

^^{'^ibu^U-Ob, #5dW2i. 22fc?N^yK330i:«>j*»tttB4rlft«rc# 



WO 2005/072029 13 PCT/JP2005/000525 

[0051] <m8$mjfm> 

IdSV^C, 5gJiefflJ34ASr^br?&Sl^yK330AfcigSI$$-*«o SBlfc— 21c«, 
fi<D«^flB£f*mft9, *21b<D*ifel!flffiteiS:tm^3. l£2?fr 

aC«33BraJt^«l£>T#l-1tt#* *-<Dffll<E>*M3I'V5>K330B > 5iteffi34B, ^2fc 
_^_ 22c ^(DiBS#l^}4PC-efc5„ 3-jSM£B34A, 34B{i^#Ctt ; SrWUT53'9 

yK330A, 330Bt<Dm&ytn&m&-e%z>£?^x^z>o 

[0052] <^9^Ji^B> 

gam«. I8^»ii:^ii:-efc5^, ^*p^K33oa, 330B<o5fej»Sria^i- 

&2fifc68ltttf— A21b, 22blC*tUr@^U"CV>5. lot, S£l-|l23t£H£21, 
22&±T3r\eUmM°tZ>t, I^VvoUJ:K*lftJlW«33Afc»2J l &arti33Bt)± 
T«Hb-rS-fcl^5. fc*3* ^*P^K330A, 330B<Z>J^ffl^f^l3-X35^ 
tt&iVC*^ *ffiWlrt*BS«)*^tt*«l*l^^^- Jft*P^yK330A. 330B<D 

[0053] ^9Hlfi^lB"T?«, ?&ai^yK330A.'330BlCt-^— Srrt**«^"C«ftfil 
[0054] <&4M3£&<E»*#0»J> 

^^SrfflVN/c, RTfi^ta, LNTri«^3R!BJE (77K) , LHeTttacflc^y^Aja 

^(4. 2K)$r^bTV^o 
[0055] 03-e^N^yyKSiiSiWbfc* 5 * '"^^ 



WO 2005/072029 14 PCT/JP2005/000525 



[0056] <^> 

[0058] ui/KSfrur, -*&mti. fr^MGv&mzxwxftT&mGmm^^y^ 

[0059] <BU^ife7#B> 



WO 2005/072029 1 5 PCT/JP2005/000525 



WO 2005/072029 16 PCT/JP2005/000525 



[5] Mm&mn<Dmm&&w.irz>tc!b<DmM^&ffit, 



WO 2005/072029 



1/12 



PCT/JP2005/000525 



[urn 




WO 2005/072029 



2/12 



PCT/JP2005/000525 



[02] 



11a 11b 11c 11d 



/ 



11 




12a 12b 12c 12d 



[03] 



11C 11D 




WO 2005/072029 

[1214] 



3/12 



PCT/JP2005/000525 



2ld-~4 






23 



2U 




22c 



Br 




1 

tsr urn j 



WO 2005/072029 



6/12 



PCT/JP2005/000525 



[H8] 




8/12 

WO 2005/072029 PCT/JP2005/000525 



[Bio] 




WO 2005/072029 



9/12 



PCT/JP2005/000525 



[Elll] 



33A 






330B 33B 
22 31 B 





. WO 2005/072029 



10/12 



PCT/JP2005/000525 



[El 12] 



3 



330A 

21b 
21a 



22b 



330B 




33A 



WO 2005/072029 



11/12 



PCT/JP2005/000525 



[El 13] 




12/12 



WO 2005/072029 



PCT/JP2005/000525 



[014] 



£5; 



lit = 

m 



CO 



E— ^ 



— -^T LO 

oo oo 









o> 










CO 






oo 


■ 


• 



CT3 



■on' 



mi 



C75 
CO 



CO 



CO 



oo 

LO 



lO 



CO 



□1 



CO 



LO 



OO 



CO 



OO 
CO 



CO 



CT5 



LO 



oo 

CO 



LO 



CO 
CO 



oo 

»l 



OO 
CO 



CO 

co 



oo 



CO 



CO 
LO 



CO 
LO 



oo 

CO I 



LO 

evil 



co 



•ST" 
CO 



-=1 - 



CO 

* 



CO 



CO 



CX>| 

co! 



CO OO CO 

■ • • I 

— . lO CO 




LO 



CT5 

CO 



CO 



CO 
CO 



CO 

CO 



CO 



LO 
CvJ 



t 

CO 

co 



cr> <o r- 

CO LO LOl 



ml 



cc ^ 22 



m 



CO 

CO 

LO 



OO 



lO 
CO 



CO 



CO 
LO 



CD 

L3J 



CO 



CO 



CO 



lO| CO 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2 005/00052 5 



CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 H05H13/04, G21K1/093, 1/00 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H05H13/04, G21K1/093, 1/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

Jitsuyo Shinan Koho 1922-1996 Jitsuyo Shinan Tt>roku Koto 1996-2005 

Kbkai Jitsuyo Shinan Kcho 1971-2005 Tcroku Jitsuyo Shinan Koho 1994-2005 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Citation of document^ with indication, where appropriate, of the relevant passages 

JP 2001-143899 A (The Institute of Physical 
and Chemical Research) , 
25 May, 2001 (25.05.01), 
Claim 12; Par. No. [0021]/ all drawings 
(Family: none) 

JP 2002-246199 A (Sumitomo Special Metals 
Co . , Ltd . ) , 

3 0 August, 2002 (30.08.02), 
Par. No. [0019] 
(Family: none) 



Relevant to claim No. 

T 



Further documents are listed in the continuation of Box C. 

Special categories of cited documents: 
"A" document defining the general slate of the art which is not considered 

to be of particular relevance 
"E* earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) . 
"O" document referring to an oral disclosure, use, exhibition or other means 
"P* document publ ished prior to the international filing date but later than the 
priority date claimed 

Date of the actual completion of the international search 
19 April, 2005 (19.04.05) 



| | See patent family annex. 

"T later document published after the international filing dale or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance; the clai med invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

T document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
document member of the same patent family 



Date of mailing of the international search report 
10 May, 2005 (10.05.05) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Form PCT/1SA/210 (second sheet) (January 2004) 



Authorized officer 



Telephone No. 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2005/ 000525 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2003-197144 A (Sumitomo Iton Noba 

Kabushiki Kaisha) , 

11 July, 2003 (11.07.03), 

Par. Nos. [0090], [0091] 

& US 2003-122090 Al 

JP 7-159543 A ( Ishikawaj ima-Harima Heavy 
Industries Co., Ltd.), 
23 June, 1995 (23.06.95), 
Full text; all drawings 
(Family: none) 

JP 2002-75699 A (Sumitomo Special Metals 
Co. , Ltd. ) , 

15 March, 2002 (15.03.02), 
Par. No. [0031] 
(Family: none) 



3,4,6-8 



3,4,6-8 



la 



PCT/J P2005/000525 



a. &m<Dm-rz>&m<o&m mmMf&m a pc> ) 

IntCI. 7 H05H13/04, G21K1/093, 1/00 



B. 



^^trofca/Mss^ mn&f&tm (ipc) ) 

IntC17 H05H13/04, G21K1/093, 1/00 



19 2 2 
19 7 1 
19 9 6 
19 9 4 



1 9 9 

2 0 0 5^ 
2 0 0 5^ 
2 0 0 5^ 



JP 2001-143899 A (S{b#W^5^f ) 2 0 0 1. 0 
5. 25M^12, M0 0 2 1, ±m (775!J^U. 



JP 200 2-246199 A (^#^M^£r*±) 2 0 
0 2, 0 8. 3 0 M00 1 9 (77?!)^£U 



CO 3gfif CD fc tf> J d g I J8 £ t <o 

r&j B-^fyh7r^-JiK 



19. 0 4. 2005 



1Q Q 05*2005 



B^S^fF/r (I SA/J P) 

100-8915 
JCec»=HtHKJ8^HHTH 4 



#3 



03-3581-1101 



2M 



9 2 16 



rtig* 3 2 7 4 



.^PCT/lSA/2 10 (2O04?U) 

a 




PCT/ISA/2 10 (l2-<-^t) (2004¥lfl) 



